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[fgsj?3i 2 ] mmm i faisow&x u^hp^u? 

■fe> hgBHCfc^T. 1 . 0 x 1 0 s Q 

[1*5^3] IS^m *fctt2fa*£a*frf8xu>7 Fa 
;U$*-,-fe>hSg^K::tel>T. ^5#S£®##i&*2S 

s©^gcr>a®ttx(3:^@^ 6 & *3 . s 2 w&omm 

[ff^JS4] f§5j?3tl7!)S3iai£<DWtgxU* hCUP 
(a) -f^->ft#f>i'tJW5. 7eVJ:M^<, 

<t. 

<b) (a) commits tmitmKm&icJzzmffi® 

SS»X«ig^@*>e.)iD. mrta (a) fiS^i (b) l£ 

-te> HR^5C*$l,»-C. (a) fiSWJ-*7i>^ 
ft-C&O. HfisS ( I ) : 
[<bl I 

? 

Ar, _ (!) Ar 3 

(S*. Ar,. Ar.RyAr.tt. -en-ejiSoiK:® 
&S£WGT<*l^#^{b*glg£ai*>-r. ) Xnk$ 

[19^6 ] ta#iS5iatS©WtSx h cut, s * v 

hjR^K*a>T . SS?fl£JB£«lJ£f* (a) 
-e*£W8Hb£W. #5^(»ig*«8 0 •CJiLtr£>£ 
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-fe^h^tCfcO-C. H?5&£ia*tSfi5c-rS (a)fi£# 
-C*ST 'J -JUT S>{b&#J#a-NPD t TN AT 
A, XtO-TADXB^tD-NPB-C*5WSiU 

hjmcfetvc. ^iwf££JI£ttiJ£fS (b) 
<^t^ft#£JIIg{b&-C*S*r&x U * h OJ\, 5 * ? 

[It^i9] lf^4l2iS<OW®xUi7 hajUS*-^ 

©tets«5H*^ei^oy>{b^rs>sw«lxui' fp;i 

Ci**JI10] W^8faig©*r«8xui/ f-cuus* 

^-y^A) XBRe.O, <7&<bU-x^A) t**-5W& 

[ft *31 1 1 ] if mm4 f2K<DWHx U * h a )V 5 * 

^tr- A^tftXtt i — if- tr- AsS£»£fc:«fc Xf&m 
20 sn-c(,^w®xui' f-pjus ^^-fe>h^„ 

[ff|3jssi2] ff3j«l4iaiS©W«lxu* hnrt<s* 

30 [fft5KJI13] l*^4ia*S©W^xUd7 

^•b>h^(C*s^-C. «^StB*«fi£-T4 (b) Ji£ 

m<b-T*Wt»xU47 hajUi^^-fe>F^T- 0 

fj|:>}Wi4§et£©W&xud7 hajus* 
y -fe>h^«:*JC^-C. fHt^i®41ffiS-rS (b) tS 

40 [sfi^S l 5 ] ISSai l 3 Sfcii l 4B2iS©W«x u 

•T-5. (b) ^©WK©S*if h 77J^o - f- 
7;*;V>j*$\s (4F-TCNQ) r*-5^tSxUi' 

[ §9*^ i 6 1 m*m i * /c« 2 laifiowisx u t> b 
u)\,**v*z> h^Ttc*ji>r. Mi-7h*s. s?5 

mf-iixm z z> w®x p ^ k a ;u ^ * ? * > h ^ 

so 
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[I83RJI17] m*mi 6iSiS©IT®xU£'hcul,s 

-^•>h^H©*^tb^As. W&fb^&MctfbTO. l 
[is*^ i 9 ] mm. i $fc«2 ieis©wtsx u * k io 

* y ±a^jssc>*#±!S^)ii«© ^ ^ *> 6 iSfR $ n 
w«fb£»4**«#i4 F-/t> h 4 L-cmfcr z&m 

[M*q(2 0] It^l S/cB 2 iB*S©Wtgxu* h 20 

(1) r^*y#B5-f*>. TA/*y±«^js-f*>R 
##±$13:13! -/*>©? %®d>& < 4 i> i «*^t?wa 

(2) ±c (i) tciBissns^m^BSJift^fc^sn 
4(i) ©wa^mitttswn ±k3£&l.-c. •?■©*§« 

tgxui; hcub3*?-te> I-3R-T-. 30 
[M]J892 l ] IS*«1 *fctt 2 ia«©W«xu* h 

a;i> hSt?T-(c*$t>-c. #feft:xx?hA5. 

?§f^4Ji©^e(5l«:S-r-S®i IT, 
( i ) r**y&H'f*>. T**y±»feK-f*>R 

o'#±S£@i -f *>© 5 *>©:4>& < 4 *> i 3£$t?te& 

(2 ) ±ie ( i ) Kett3ti*fetMt£4»tc££ft&& 

( 1 ) ©*K8tfb£<BlS*rB±(CjS£&Lr. ^©IS^tES 
tc.tc <fc 0 £fiXT -SStE*^® 4 . *>6«fiS$n5WtSx 40 

[ M*H 2 2 ] Ml*« 2 0 2 1 iS4S©W& 

lU^haAU^^i-^KteKT (2) 

4 1 S*$tf C 4 4 -T S W«lx U * h P * 5 * 
9 is >h XT'. 

[IRDog 2 3 ] m&fl l iafS©*r&x u * h « * 9 
•te> hgt^-Jcfc^-C. Ifefcx^? h*i v &SW3&JB© 

»«!i«:«r*»4 0"c. (jK*nnc) so 
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( 1 ) #Mi&i»tn*wm. f-'<> h 4 ora^r 

(2) Tju*y#js-f *>. T^#y±S£js-f*>x 

>RV#±M&m -< * >© 5 hoyptt < 4 6 1 

immm24] it^ita4g©wtsxu^hp;u5*^ 
-b> h^cc*jt»-c. «*^x„ mmffimzmo 

( 1 ) ttafb&fe£*?tt5tt p-'o n 4 urtsts-r 

4 ©ig^@*» 6 ft *«?£AJI 4 . 

(2) t T>i>ui}±m&mj*>x. 
ft^R*T->v*y^)a-f^>. r^*y±a^is-r*> 

Ra f #±S3JS-r*>©^^©^< 4*>l««:Stfj!8 
t§Hb^B5*^r & 5 MBIf td«d«ll±(C3Stt L r . 
^©iijlTcSJEttJ: 0 ifiXT-2.SJt.StBX® 4 . ifiMtoX 
ffll>6tlTt>4«e£*Wr-5C4«:^4rS««xU 

[ ifjjaa 2 5 ] it^ i * /cb 2 iais©wt5x u ? h 

* h3R-^{C*sl>r. *-^aAJgtti©W««»*iW 
«j©^e;Ht***, WtSfb^JcSturo. oi-iot 
C 2 7 ] 1 * fctt 2 i3*g©WtSx U f h 

6«c«K«3 0 nm«T©*->M£AB*WTS*r!Sx 

[ m&m 2 8 ] m*m mat 2 i2tg© wax u^f 

C 2 9 ] 1 * fcB 2 f 2tE©WtSi U f h 

^©ffi*a^*5-»+«: J: o-c^3fefe*5afe-c*-5Wax u 

[n«qi 3 0 ] mmm 1 *fc» 2 iBts©wax u n 

d;U$*? -b> h^{c*j(,>-c. ffl»©»*3.x„h© 
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[IS^3 1 ] M*81 tttcit 2 iBtE©W«Sxu* h 
B5 1 /4 &g©^[(gr&-5Wffii U f h CUP 5 * * -b 

imxm 3 2 3 mxm i * few 2 ieis©*r®x u * h 

ajl-5^-7-b>h^TCcte^r. «^#gffi*-e-©Tffi 
Sii. c©^##ityrt^£M&u S^grtas© 

M3ftTt>SW«8xui> ha*,s**-te> hft^„ 

[ftjjai 3 3 ] $nmm 1 g 2 iais©w«x u * n 
1» h tmM2t&m(Dm£stmmw iooonm 

(1 urn) *jS;i£W«xp* hn;U5*?-fe>hg| 20 

[awsa 3 4 ] fiwsgc i * tdt 2 tetiow^x u * h 
a^s^^-fe>h^T-«c*j(,»r. m9hW£&2 5 v«fc«j 

[it*a 3 5 ] $$mm 1 s fct* 2 fets©*rtsx 

#®jR^©k:<fcor©iKi*ft. e^iur. 

#?ii*l-c. i^ffi»©^£^x;, btpcmftomfrbit 30 
3 6 ] m&m 1 s fc« 2 te*g©wtsx u ? h 

art- 5 * -j -fe> h^T-tcfct^-C. 3H4*9©:ft#6£<ig2p 

^srpiffififfi^rtfij . t> t, < a^em^i^j© <t' *> 6 

ft. ^^Sftm^rB^L-C. &1t&©l£fc:xx * H£© 

[&W©S**fflft!ft!P» 40 
[000 1] 

[Sffitfin #IS9Itt. ¥ffi3fc©^7j3^K*ijffl;?ft 
SWffixu^hnjbS^-fc^l-gHMWT. 
LSTj Xtt#tc iBSiH-T* ) (C 

[0002] 

ia^. ffimjsgfii©^:sa^^«rs^^ 

Zi>(DtUXi£m2tiXl,>Z>. Tang6«, gl?-©^ 50 
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2mb©fctf>. *+yTf8i!tt4©JI&£Wt8ft^J£8t 
HU *-JU£^F#^ft^ftP®g. 
<J:<aA3ft*«tiS<tU b^feSPigi^gCC^ft 
/c#tS^©@il*2 0 OOAfelTi-T-SCit?. 10V 
JSrFWEPUOHEE-C 1 0 0 0c d/m' i^SBfi^^ 1 

%<Dmm<ttc+fttj:ismm.. mm&t#& cttctmi^ 

fc(Appl. Phys. Lett. . 5 1. 913 
(1 9 8 7). ) „ <£ t-C. Tang 6©#f* (ftgfiBg 
5 9- 1 9439 3^&$fi. 1#BjB86 3-264692 
^&*8. «HPP2 - 1 5 5 9 5^, *B<ftf*S&4. 
5 3 9. 5 0 7^fflS. |SJSil4. 7 6 9. 2 9 2^ 

ffl*. ^4. 8 8 5. 21 mmmm) ©&a>-c©ia 

IStCtfttf. T/-Ki*V- FtCft£ft/t*rf£Jf±i* 
©MJ1£ 1 (im«TirSCi-C, ioe^EnjjnsHK: 

* L < tt^EMJ¥£ 1 0 0 0A~5 00 0A©KHi-Tft 
tf2 5VttT©WanmErfS3fc£^SfCWfflfcmiS (V 
/cm) *ft6ftS. iOT^S. 
[0003] Tang hi)K ^®m<DW^*:»< \^xm 

fctatS^ftrt^filK 1 9 6 0*mtCHe 1 f r i c h 

t>tfT>bHz>mt£gkfrh<DmR&lc (EL) 

^tC. ^95M- ; F-^A^5%©Kt<>fii ; &WL-CI<»fctc4> 

jtijt>e>r t Ktt^flEcc i o o vm&<z>m>nmzmbtc 
tc*b. mmtLxi&^ftm^mk^m (w/w) l*^ 
e.ft^c»«tm^rajs*5gis-r-5fc«?>'cs>i i troj. 
■etr. se»*iit*-rsw«SEL^©^<t«. ««c 
r^-F. *-^aA (^) ®. («?fft»tt««r-r 
•s) mm. uv-b-t^smtcmmztiz&mffi&x- 

ELf«S$tt*(l< tfe5x 1 0-' (0. 05 
%) mX^i><OX$>htbX(,^. ^BS5 9-19 
43 9 3-^^{C«. ELl^iB, I" i^fc J*g|S 

ms-csi^sft-sm^ (^) /®<mti>, it* ($» 
/»©tfcccifn,>. j <tsatg$ftrt,^„ J^^K*it> 

r (-ar^aigtfc^^W^^ifiJffl^e) m7fe^f;«5 
I«lfflUci*(C. Tang6©SlgL/c»M«j§© 
E L 7='< ■< ^-Cfeil^B 5 ^ fc©dSK{C 

«^Sftt*J0. 3 6(C (=fi3Haetfc®d^©^3fe* 
FJfflf S) «¥*^*B5S=&^ffiL/cB${c«KS^ai^tt 
2 0%Ka^oo*5. SS^^SiHRgCCx^VX 

tc% : m\x^n*^m^^< . wspfl^jai^tmfft 

•5^-©58!i$«^Si5S^J8W©i^5<ffittt^^m^ft-CU 
■5.. fto-C. ^NF*rfc«f^3^®4r^fflL/cB#«: 
tJ. ^SBS^Sfi^iettc 1 0 0%lcMmi,iiihK)> 

Lm*ictr,x&2titci%mt&*mismicmt> 

■5<I®tt©(fil±©*. LtjL-?fcmfiS>h. C©S(C. T 
a n g 6©^. mjC<D&m#±Vt&<Dm®iE L t 5 ^' 
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[0 004] L*>L,fc#<E>. C©«&££f:©*rt8E Lgl 
-?-B, ^F*ffr©H*-CB. SI^tw X7*WJBj&-e<& 
giStt* 1 OOcd/m'i|Ma§g©8?g-ej:5*>< 

fmmTm-ct&mtztxz ioooc d/m'~ i 
o o o o c d/m'm&<DM&-cnm±£^tj:m?-mti> 

( 1 ^BftHtiLh) *f#SC i«. 3SSPg-CBi&^«!: 10 
JgLUiSft. ^{C-e©«fc^/«figJSg. g^#©W^ 
ELJTBi*/c*5iOTi»fc<,». jni£©J:5et. WISE 

mm or. *®«: i o vvLT<D&mEE-emfj}tnmcc ± 

0 0 m A/ c m l «c^r •5.l^m«£S5S*^-r •& i 
*<>??St5. B#(c. &fc5feg©*Sligil£:fc 

5cd/m'ggt*5. tfiiASf^-f^Oi^i 20 
if^SCCJlil*!, WtSELfv-f-r^KtsO-C. ISJD 

-rSfctfgLEDtJteSLT. ftCgftfcfe&lMfc^'W 

fc^T^S3fts<g^w&&)g*£&ftsm&is©^ 
g-rtu*. (¥■ 

Tfcfcti (;U^X©^HCCJ:i) Hfb^TflSIc^lgDiM 

^{cfeCiritsmjSffis^ii-r^tm^ttaB. sesjc 
©«»3iiu«K*JiSt»c<biigar*o. a«s. 

[0005] C©«»PflSIC*tlt. *sga¥ 11-32 
9 7 4 8^2M. m&im®¥f6. 1 0 7. 7 3 4^9? 

kb. ss©w^3M*i*p^^m^*/M^-cm 

m^{cS:5IRSiKSn-C«,>6Ci*!RF®<!:^-.5^EL 40 

^tffiSKSft-c^s. c©s$8«:b rtp^m@<bo 
TB. JIrt£BS3£S{iK<S-3£ -^©i^BJ: 
9IE?L£. f&£©£^ffi<£ 9 m^£&Ar-# ££,©&£ 

#«vhy*Xf ; -/X:/W©&iIigS©f&fcB 
i£<*>l!33?^Ji*i*r&^©li£Mx v r £|a]-T-B5£M 

&cMoTt£M;**rct,>sjg£{cB ta^ra^ so 
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7fep^-c*iBr©K3^^Jii^^-r-5c ttcfe 

mt tpfsmmmv&m-rzm®. *> o < b ( ttio&M 
^isasa-r^Ji^B) +m*wf&4>msttii*s£& 
■nmma. ±xmt<mim»i>i. c©& 

<«fH¥1 1 - 3 29748^fi#R) «CB r4>n*« 

-e&<. mmfrbbftmstixm. j ifatssn-cfe 
muxfr-?imtmmMR*:m-rz>mw&&mz&mm 
jMM&iM0>ff&<<: ct-or tpnwui b a 3 n 

S. il>^r-f 7 r T*J|alE$*l'Cl»S. <bC3#. c© 
*§£-«CB. NtroftWOTff®*MELX?a>.J:9tc 
0. 1 */m (1 OOnm) *I&T-;fc-5<!:. #RS4vCB 

&6&<,»B-r©Brg*rfc*i. &np.8*&i$jgjcj: 

KS<1TL*^©-C. JSJg (1 (mHi) <Ct/Cfe££ 

LK<i>in <^>i^A) £|£&1*f4icffll>sc<^:-c 
l^74>©s&efc}•»r*l*ihGT^,>*. c©Jg£. - 
ttfCBMtmKJBl'&ft. *>"5Sfl*A 1 ©«tt£SI* 
HH> 4 C i*sffl*&t»tf r 1 i/miB©J&J?**r 
0 X S Sfffll&fiK J 

f h©<&TBjewe>ft&i»,, 

[0006] */c. *IHB#6B. ^B12 00 1 -22 
5 8 47^aa#{CfcC»r. fi£*©WSE L^*«fi£ 
f5i3E3;»|- (S£3fe©W«E L^^fit^SS^ 
©^^. B5S<t^e*^(,»/c^fi£g^) *5 2<l«±©1fi 

f&irhmitj;m<<c&^x{±mhtixi<*z>ct*%fWLt-t 

mtt^M. A(*W(CBtbffiSt*J 1 . 0 x l 0'Q • cm 
«c set =&BgfK© 5 tcgis o-c(,» 
fc. U*>bft*S6. iiqte#PR i 1 1 -32974 8^ 

c<D&tzmmm<Dm<<> (itffitn©®^) « 

|6J (SfiKW&^lSl) -©«mi4CCj:-,-C^x«;T 

«:. S3 8 (b) «C7n^-«fc^«:. I&ffi 5 5 £ f§6 5 2 A< 
<t^«:2mmiii©X Y=y4-?fc®X. S\*K.m3&mX 
S«fc^(CfPK0. :83ex';T*3£MSSi£©2mmftiE# 
}g (□) K«cSJ:^S@Lrfc. ^S(4B35 4*Sfllfg© 
2mm#iE#ffJ (□> ©x ^rfeintc^CtOtt^i 

(K*i-5r^-5<t) mmutj:\,>fti>tx-')Ti>yt-?xL* 
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1200 1 -225847 WMtoW<D$mWlC*H,>Xtf 

->fc <fc 5 (c . Sc3£fI<iffi©j&|g*3rSI©f£#x r©# 
Wf + F-vx? (2iiSiitt (□) ) 

-c. mmommv&zmwmicythitzctictezhic io 

Bli£#5„ »^{CfcWS^^14*^-rtx« > c© 
S&i/tF-^f ©3^{^*><ig^*>-ttfPJ§lte:. * 

h©iST ; fcm<©-c!if*l/<nc^. 
[0007] 

IWgfXm #IP35 9- 1 9439 3^?S 
#11836 3-26469 2^fg 
#§§¥2 - 1 5 5 9 5 ^&$g 
*H#§¥Sg4. 5 3 9. 5 0 7#9JIB8 
*H#g«fl4. 7 6 9, 2 9 2^9«ffl* 
*Ht$l*SII4. 8 8 5. 2 ll^lfflg 20 

[0008] 

[mm<osm B5fe©*t#fdE*Tfc;**i/c 

B-C*-5fcilnSS^^-C©S##€:IWL/ -5 *«^til 

x-, f-<fc. *^-Cgffc{C^ASnfc^?5l%^S©^ 
B#fc <^Sxt;r«$ii©/c«?)©) i-f K-vxi;©«SI 

[0009] 

ats«i©^*a- 9 h*^ ^*ve*i 1 . 0 x 1 o» 

Q • cmfeLh. *?gL<«l. Oxl 0'Q • cmtLh 40 
©JtfctnfcWr* (feTF. C©ttft£ •mStt&ISfcfe©' 

tm?ct&&z>) mGs&£mx-ffin*,tixffl§2tix 
£©*om£». *ftQ«;gj$Lfc. c©^*wr-s^ 
*^n-ri^«c#a-r-5^isa©^*^xv h©*# 
§?©w&e LmT-xitmiTxim-cibitcns^&TShm 
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SCUjta^? (SIS) ffJtcH^JKtgi&Stit: 

t» * tassel &g 5 c t zsm-r *> . 

[0 0 1 0 3 Tfctofc. *%9!<D#ttE Lgt?-tt. *tl6j 
■*-*»eSffi£fcffiSffi©IB«C. 4>&< <hfc-Jf©?E:3£ 

•3, &m??f6£JIA* l. oxiO'Q-c mtUi^ m $. 
O < « 1 . OxiO'Q-c mfcLk©ibfiCi£Wr 5m 

«RS8P^sr^-r©r. mi> i tcx-m8.zt\x\.->z>±x<o 
I6i»tt©a-c*4. 

[o o i i ] zmtmtttmx. r^i-^hjt 

iS^^®J iti. 1. Ox l 0'Q • cmfcUL 

< » 1 . OxiO'Q-c mtLhOJtffitS^WT-S^M 

ite^14©@r*o-C. U^©««:«IEIIftl^F{C*il,»r3R 

^■S8«lI**fcr)B© c t *s 5 . 
[0012] *#feiPJ©W«E L^CCiJt^T . «Srft^ 
■tt. S 2 ^©^©aa^xail^Jl* 1 6>i 

* ^ t =7 v> ti)\>7 =- * isfrh ft z>mt$&m%#&& 

D. B9l2SSr^*a©(^S[ilCcSrs^t;^x^ 

y ^mT-^itA-r ©w a-c* s „ 

[0013] */c. ^O^iELS^Kto^t. m 
ffiftZmit (a) JfXt.tff-^i' + JWb. 7eV«fc 

t^b^RC/ ( b ) ( a ) ©W«{fc^BJtKffcS7cJSlS 

*>6<cSa»i*X«jB^B*>6J5cO. HE (a) ES»<t 
( b ) fi£^i©Pa-CK{fcSSSlc.K:«fc iSHS^tt^**! 

SfCttY^-Xk^r-Vv-f ;U*i5. 7 e V«fc 

i*ia*oc>. <a) BS^©wta<b^©-f *wt#f- 



(7) 
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>-> + ;b#5. 7 e vyLk~C$>Z>±. ( b ) l&ftomm 

[ 0 0 1 4 ] 5 6CC*ftte>ectt % ( a > f&ft<ommt£ 
Ut2] 

Ar, — N Ar 3 

(5£#, Ar lk Ar 2 S^Ar,H ^n^ft&SKg 10 

^Fg§¥6-2 5 6 59^fg. ^?6-2 03 9 
6 3^fS, 1fia^6-2 1 5 874#m «fS¥7 
- 1 45 1 1 6^$g. -2 2 4 0 1 2^ 

<8Pjl¥8-4 8 6 



5 6 *WW7 - 1 2 6 2 2 6-Sf&$g. ^§§¥7 

- 1 88 1 30^ffi, «fS¥8-40995§m 
SS?8-4099 6^^ ^¥8-40997^ 20 

- 1 2 6 2 2 5^£3S, #P3¥7 - 1 0 
19 11 -SlftfiL &m¥7 - 9 7 3 5 5#^«CCH^3 

tiTc^r v % isit&fomm* u < , must* 

N. N, N* , N* -fh77i^-4, 4' -*>T 
^7x^1/, N, NT -i^? *^;b-N, N' ~i> 
(3-^f;P7x^) -4, 4' -S/T ^ ytT7x^ 
2. 2 -ex (4 -i?-p - h *))V7 5 
)V) ~fUrtls % N, N. N' . N' -rh7-p-h'J 
;U- 4, 4' -^r^^7x^;K ex (4-^-p 

- h yjur ^ sy*~ )V) y*~)UZ>^ N. N* - 30 

^^-;b-N, N' -is (4 -y h*^:?*-;!/) - 
4. 4* -^TS y e:7;*~;k N. N, N' , N' - 
fF77 ^-^;U-4, 4' -^7; x^Jl/X-f 

;k 4. 4' - ex (i/7x^r^) ^t-FV7 

4 -N, N-^7x^7^- (2-^?* 
,=.jUe~/l>) ^>-fe*>. 3 h+^-4* -N. N - 
isy *^)V7 5 s si?- N-^ 

l. l -ex (4-^-p- bvrzsvx- 
>\,) -t^n-M 1 * i f l -ex (4 p - h 
■jts sy - 4 -y *~)i>is?v^3r'y>, e 40 

x (4-^^rt/Ts 2 -7* 
~;u^*> v n. n. n - h u (p- h r 

4- (SJ-p- hyjPT5^) -4' - [4 (is- p - 

hyji/ysy) x^iuu] x^-;u-<>, N, N, N' . 
NT --r h ^?:n^;U-4, 4' -i>7 5 -/-e? x~ 
;UN-7 x— JU*7Jl/^/--->k 4. 4* -ex [N- 

( i --fy^ji) -N-7x^-r$/] e7x^ 
;k 4. 4' ' -ex [N- ( l -i-y^fo) -N-y 

p - ^-7x^, 4. 4' - t^X 
[N- -N-7x-;b-7$ 50 
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y] e? x~;k l, 5 - ex [ N - (i-i-y**) 

-N-7x^-7^]t7^l/>, 4. 4' -ex 

[N- (g -y>b u;u) -n-7x^-7^ y] e 
^x^ju, 4. 4* ' -e x [n- ( i -r>h i/ju) 

x^;l/-T ^ ✓ ] p-^-7x^k 4, 4* 
-trx [N- (2-7xt>F'J^) >N-7x^- 
T ^ y ] t'7x^;k 4. 4* -ex [N- (8 - ^ 
^^>f--=-;u) -n-7x^-7^7] e?x^.;k 
4. 4' -ex [N- -n-:7x^;u 

-T^y] tf7x^l/ t 4. 4' -ex [N- (2 
y ur.;U) -N-7x^-7^ y ] t7x^k 4. 
4' -ex [N- (i-rjn^^;U) -N-7x^- 
7^7] t7^ik 2. 6 -ex (v- p - h y;ur 
$ y ) ^ 2, 6 -ex [*>- < 1 -1rv* 
JU) 7^7] t73?UX 2, 6-ex[N-(l-^ 

-N- (2-^^^;u) y ^ y] i~y*is>. 

4. 4' ' -ex [N. N-i> (2-^^^;U) T 5. 

s] ^-7x^k 4. 4' -ex {N-^^^-;u-N 
- [4 - ( l yx.^-fr] T^s) t*7x^ 

4. 4' -ex [N-^^t'-N- (2-eu^ 
;u) -7^7] e^ x^;v, 2. 6-ex [N, N-^ 
(2-^7^;U) 7^7] ^;u^u>, 4, 4* * -e 
x (n, n-^-p- h;;ut5 y) f-7x^k e 
x (n— l —i^y^-jv) (N-2 -i~y?-)i) r 

[^3] 




-c^t>$n-54. 4' -ex [n- (2-i-y*>\,) - 

N-7x^il/-7S7] b'7x^;l/ (a-NPD) , T 
t<b4] 





(8) 
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OuOO 
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rib^n^2-TNATA^m^ e $6CC. fit* 

JblB. a-NPD. XfP-NPB, ^fP-TA 
D&tf2 -TNATA(^7^gg^9 0VVL±Xih 

[0015] *^WOWt£E Lm^^X > 20 

(a) ^ti^ry-^T *>{b^^6j&*<c>## 

tOO 1 6] 

K»I©«« E L ^T-<DS*«jtr * £ fcigHS/^:* 30 

(2fl«±) saEU zstitt*-? ban . ox io 2 

Q * c mfeLb »* U < « 1 . 0xi0 5 Q-c m£Lb 
(DJtStfi* WT 61^ttoiI»£B(c J: o r f±«j 

[0017] g£*<DW«gE L*T-tt % 0 1 CCtkT cfc 9 

fco. (e- ) % mmmfrh*-)i< u 40 

[ 0 0 l 8 ] *&9!OW«£E LJRWfc^t, 
i«rMt^ttt4ilt», tfcfiffcPl. Oxi.O'Q 
• c m«i, »* L < tt l . OxiO'Q'C mfeLtr 

jsa**«5 o%«±oiir*>^c ut>„ pita* 50 
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■«raar*»«:«iR3ti, s^^^^wi 

BuflBOi^tc, ^Aj:^2SSO^S(DS^(*X«ig 
£JB*6ft9. i*2«S^HParK{tS7cJSJ£tcJ:^ 

[0019] WKCDJ: 9 cc % *«?9©*-T-K:fcW4«af 
ft£Btt, (a) T&S7 »J-;UT5>{b^Ji, 

(b) 87 u-ji^t 5>{fc^a<tK{bS7cSJCeci:or 
$>Z> 0 H3tt, BulECD (a) l£#<t (b) fiK»<DS)l* 
Z>a Sfc* fJIBCD (a) f&5><t (b) ;&#<D& 

[0 02 0] 3 «SfWB«rflUSr&2aBRO{b 

«BrCtt k iSI800-2000n m©2nfti*««K:» 
m&mrClZ. &S800-2000n m©iS*J1-«««: 

«^»tt*w«*cs«-r5?»E <fcL<»iEtt) iir 

[002 1 ]i5(t 7';-iI/7^>ft^r*^2- 
TNATA. a-NPD. ^t'P-TADSW fcTP - 

NPBi, v 2 o, (SKfb^t^A) co^n^n#a 
^b^^^^Ai<Dig^M<0K4XX^^ h;u*^"T. c 
Kfk/^S>^A» % W«g8 0 0-2 00 0nm 

©ifi*^«««:t-^«:*Sttc^ 7»;-;u7s>fb 

00 0nm<Di6SS^««ecSl«tthr--^S:SKO^ ®5f^ 
2-TNATA64F-TCNQ(D^n#a 
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PDiRcO, (7K<t2 ©g£®©PRiKX 
^Y^frS. E5~H7CCjj*0/o&ig£e<DgMXX 
s<i> h)Mfi, &*©3M&©g®©BRJR;*~:{» hJKD (m 
*6Sc) Sfc£fctfr(ift< . m^SbfcfHSJfcicJ:-, 
X. 3*3 ©Sr/cft©»Re- * *ii5^iSM^8 0 0 n m 
~2 00 0 nm©{4BK:iSi13ftT4»9. 
^ft-C«. f*S£|g*r&fcr*Kl£©?¥£ai. t&EEP 

[0022] #»?8K*»I,>T. r^feai,hj i«. 

ia&©j: ^ k. re£3fc©w«E L*?*flMtt-&Hftj 

tf. (pig) /ftxa/ (Mts) . (Pie) /*-;ns 
sw/Ajw/ (tto . «■«) /*-JHftaw/» 
%m/nT®mm/ (»g) . (»&> 

(mm) &£#Wfi9ti&. *JH9KJ:41MIEL*^ 

tcfc^Tttttetir. got (2ffi«±> #£-f*fc©-c 
i>t*>j:<. le^. ^ 

[0023] |ftttfftm£ UtTti. HMftHCl*ft:*Htk 

M. Mg. Ca^©TJU*y±ffl^JS. Euf©S±SS 

1. Ag. I nSiO^fe&i'Wf^ftS. * 
^^6*5SJgl/fc. l*ffi&WM£<DfflB(C&0l K 
-fc->y3ttfcWt£JI*fflt,>*fif/& (t$Ki¥ 10-27 
0 17 1 «H 2001-10217 5^&|g# 

jr) -cti. mmmimm&ttux&tite. *<D\±mm®. 

W#63W«fH¥ 1 1 -23326 2 -Sf&lgRcmgf 2 0 
0 0- 1 8277 4#^KH^0/c!*8i£ffifflbT. 

y ±s&is -r * >&^^±3a^)s -r * >©<!>& < <t *> 1 

tcilTcU 5 SsfeK. A 1 . Zr. Ti. Sift 

4*© (J»S7ctt) £JS. fel/<ttCtl6©#MMt 
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S^*lfttt&im£0-cttfiir*c&c>'C&£. eft 

<,>*7MUS^A#i:§©S^;*. ft%mm<DH53> it 
[0024]*fc, »WKtttttt & 1/tTtt. tttcMRt* 

«c<. man. no frm.<t®) . i 

zo -mm.it®) K£<omim&tmi 

[0 02 5] S6«C. Sfcl^i;<*^f^H2 0 
10 01-142672 #|IJffflg{CiE*R0ft*S:*Ji(,>-C I 

(CfcoTtf ^Ji^fi. ffiB&RHSECttNWl 0-2 7 0 

«B*«^-aAS«cfflt»n{i«r^© i to« i zocc 

5 <c»?8»«tt»*Ht«#««:ttJl-r SCi fell}**. 
Sfor. fifcff. ©@©M«IS?rSW4 0r (wtSJgfem 

**t>ai*SU JJfiOHHttiMWELJIWiDiS^i 

[0026] *^©w«e LjR^n. mrrsnm 

#.3.^? h*si . 0 x 1 O'Q • cmHl. $?*U<fi 
1 . OxiO'Q-c m«±©J±ffi£i£W-r Sm^f^ 

fc L < «**i6«fi«:ST*«^aAH©^filEffiK:o^ 
30 ■C«Se*M©Wt5E L j£F-CjK< fffl!34vc»fc&fel© 

[0027] ff oi»x?«st««r-r S*^W©W«E L 

SRTtt, ^©^-CS£*©W«EL3R^<!:»^:*<SJ5:S 

<«> /»©Jtj -c*^,fi^)^©±PK«. ais±. i 

(=10 0%) t?*ofc*S. ^SWKli^W^EL^T- 
{Cfct^-Cli. 9&±©IBm*&b>. <5JiSft602tC^3 

na*-* (h + ) aA«*«^-js©fli«^ (to 

40 <«HOMO. . . ^KAI/ljM) *^©m^©?l^ft 
#tc«fc.2>. ^y*;u*?^>©^?:Si*b-c*j»). ^ 

iSfi6syB©FiEeffj«c«r4JB*»fiWswts^e©flii 
« : H*A>6?i&ftft>«-ife«?-ti. psswK^-r^^^ta 
fi£-r^wa^-^©«m^ (4K(jlumo. . . m 

Qth-rtcitoicnmmztizfrib-ctbz. ee-^r. man 
£mic&-oxt±miititc&5&ta-? hcom^mm (c 
©js^«s«*^- » (s*>w±) iajaT-sas^ 

50 (ft) /#©Jtt5£fS3ttS) <DW. *%^©W^ 
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[0 02 8] fc^-SA,. *&!»©*«£ ELfRTtt. S@ 10 
fctff-tt 1 . 0 x l o ' Q • c mfet±. S? * L< it 1 . 0 

xio'q - c mkLt<oiti&m^mtivmmtm(ofy 

®EL3S^**aSfc <n<g) . AFHcmmZtitctrXDCt 

®<**lS1t<iP$T# (Vn) (D&m (V=V1+V2+ 

+ Vn) XfoZCtlt. §9*TfcJ5cl,». tt,T, 

S£fc©*Tt5 E L JR^-OWjSET* S h. 3 nt # fc 1 0 V &L 

rxammEsmu, $&t3.-v kdwl (n) ant** 

fcotiTasITnrtt *&3B©WtSEL^ 20 

too29] -entctjftjfeer. *2£iE©*rtgE lxt- 
m : ?-&pzm<-rz. — ^^©wse 

fcl>iS^(i. mgratcmi-rSig— ©titfi£©&*:z- y 30 

©«?g**?i-c#-&. com. mm<om*)mamEEhn 
m&vmubzmiiic-e-rtcmix&z c ±<t>m*i*. «• 

[0030] *fc. ^^©WtSE LJ?i?-©|(fFffi£F#& 
®EL3&T©0gn{gK:&»K ^© h©) fl 40 

^{c$ijiE««it,»©r. ssiB)g/i©»iifi4>&t,>. et^s 

(«fc«3*l#fCJWtH;f2 0 0 OA (2 0 0nm) «T"C* 
ofc) . ffi!&mjE*i2 5 Vt/T-C*-5Ci*^DjjgiL 

fHk o d a k<t$st. ftg§B85 9- 1 9439 3-5|<&|g. 
^B36 3-2 64 6 9 2^ffl. NW2-1 55 9 
5-5|&$B. *Hf#l¥§l4. 5 3 9. 5 0 7#Wffl«. P 
Sfl4. 7 6 9. 2 9 2^jfflf, I5JS&4. 8 8 5. 2 1 50 
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ms. fi^swtSELS^tt. re«imji©± 

AttttftXttft* (W/W) ©<ST£J3</<iWr-*o/c 
*«. *&l?3©*r«ELgiT©t§£«. nfi©^cJ-^^ 
h£m@R8fc#£3tt3<t?&H:B§*&1IE ( t u r n o 
n Vo 1 t a e e) f?fcBSn{g<hftO. S£-,Ti?rg*? 
K£f#*/c«&©1tJI4>Bgn{S<!:fc*#. fi^frif? (^ife 
*>B&n{S<tftS;fc«> t C©it£Hgff>(C«:S;*jg 

[003 1 ] Jfc. ft£:z~9 h**8##£T-5#IMIJ 
©W«E LiR^OSI^ffWJ^i L-Ctt. ft?J6tft®«E* 

tt*fi«-ct*£*JW6n*. se*M©na©^fe^. 

mmmK. (mmw) eij^^t- 
ta-5ti*^#. **w©w« e l ^(Dt&samm 
mmmtfimixox. mm<Dfmmmr-rzctiti>t 

ffe©^3fe^- h itmf&t l x§z%&mxih *) . m 

[0032] *©fl6K. «Atf. h y ^^«ii© 

^ ^ v a zmmm t o tcmsit. misieg©^ 

iJ>«. gaKfita(C«kS®EKT^SS©S@[±^«:Se* 
M^mE L3R^©JS^CClt^T^:# < ffiM-C* S C <!: 
ttltrs. C©*-Ci. *«^©W«EL3RT«Jg»W 
*te. ^*-7-Si5^*^ri»6Mm@ra© 
^6m]E*ss^©SgT-K:J:t-<rig(,^ci«. IB^fiCiK: 

*S£«ct/ (5V-C1 0 0 0cd/m'©8K^e.ni 

fRTt. 5 ov-ci 0 0 0 c d/m'cgg^ens 

«?-*Jt«0-C, ie^ffitntCcfco-Cl V©WT*!4 
DfctB^©»£®T(tR«-riMB*:£l»-r 6 «W"C+» 

[0033]$fc. fm&tc*wmz*)-icftbit2>mK 
fflifc. 1ftcMW5:Saa D aic.fflW<bur^^/tB#K:fefjia© 

ELIffKfcOtB. «S»m. #K 1 TOI?K:f^$ 
nSSWme«*4©tbStS (~ 1 0" 4 Q • cm) ». ^ 
)S©tfc«tS (~1 0-Q • cm) (ctk^r2fiifiSi^t> 

©•ci&SBW^effiiitJWBn-scconr. ^3fei--y h 

iCteZmH. (V) (feL.<»«»E (V/cm) ) #<g 
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j; f) bm&fsz** < <sa-c*n«. smfitKiT^ias 

tt 1 . Ox l O'Q • c mfeLt «F$ L, < « 1 . 0 x l 
0 s Q • cm«±<»:fiHBfKC I TO&£'©2g^tetm 
(~1 0-"Q • cm) <fc9 fettSAHCflt^Mi^fc©* 

GOT-rs©##®-c*.2>*>e>. mmffi&£.m<Df8.m-?v 10 

tt\,K tm^ZLimicisi-tz.&ttmm&tiizc turn 

to o 3 5 } S8«. *&w<D-mmmm-c*>*>mi&E 

(mwmm) i±jc«. rate. p®gms*t»fisr^s?« 
mmz. \- 3 - 1 . sm*i4 - 1 . mt 

a-i.h3-2. Sfif^I4-2 WM 20 

H£B4- (n - 1 ) . 1*^^^ K3-niS»)il3 

ft, Sf*«:i^ga^5*se)i3nrc^ 0 cft6©gig 

g2. ^jlx? h (3 - n) (fc«ln=K 2. 3 

) . mm&&5ixm$nomm-c&o> ttmmn. 

oxi o'q • c mu±<Dmfmtm&<D^&£.m 

(4-n. fc/cl,n=l. 2. 3 ) iC£r>Xi±®t> 

ft/cgEfkjfcxx h (3-n. fc/cln=l, 2. 3- 

•••) nnw$ictfi±-r2>*&*ftw<Dmi&E 

L*T<D©rl/lr>*-C*-5„ 30 
[ 0 0 3 6 ] £/c. WtSE LSFf-tt. H@tm©*$->14 
M<D-o-c*S{±*KI»*«-?©1t14 (Sg8&mjl^) * 

ori»4*TaA (f&j£) ii*-^aA (mm) n© 

^&gjg<fctc£. 40 

[0037] mx.tt. &nffiftt£m4-nfrt>mnmj3 

fa«C^&A£-f ^§3^ 1 0-270 1 7 1 

■^fi«*>*lB§2 0 0 1 - 1 0 2 1 7 5^ffiCCPg7n§n 

WtSft^iS^tt^lS ( F*- ) F-'<> hi L-CtS 

tg-r t <om^m e. & s m^-a ah **tr s ©# 

ft/cl*iy±©^A>6&&©JW£lA>. i/c. ±iB 
©SS^-aAetf© F^*— K-><> t-£Jg©%;l/lt$l£. so 
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«t8{b£1JjK:2tL/t0. 1 ~1 0-C*6©*W*Ll»„ 
C©*;Hb^#0. l*Si-C« t F-'OHCtOSTC 
Shfc^ («T. MTift*) ©igg^fija^f. K-f 
>^^*5/Jn3<. 1 Ofg^ffiASi. HipCDF-'O 

iga^g^{cffiT-r*©-C. K-K>*flE8WM>T*«r> 

r u s -5 . ±ie© J: 5 a a® * z> tstja©*!* 

-K!S©fr<,>1i^aA#Ji3i;*ftS. 
[ 0 0 3 8 ] */c. |S:fc:x~ ? h «. ^<S5H£Jl©fgg 

#5nmWT. tft£L<U0. 2~5nm©i*'6J p j:'5 
^&AH£W-r*tit)a-e*-?-C C©®/?#5 

©-City* L Jfc/c. 5nmWTOM^Wtl.g 

t>*<t ft. £fci*®<fe£*rf-5#lWg© 

[003 9] SfcWittf. &mffi%£M4-nfrt>mm. 
S*l6]K^T-aA^^KK:«. *tg3¥ 1 1 -23326 
2^5m*>¥fWi 2000-18277 4-^&?B (*fj£* 
S#HF^6 3 9 62 0 9^MS) <#MI&* : J . E 
ndo, T. Matsumoto. and J. Kid 
o. Jpn. J. Appl. Phys. Vol. 41 

(2002) pp. L800-L803) (C (*^W# 

^tcjr-D-c) Ba^3*i-ci>*^?-£AJi*. mmmLm 

®fiE^^^fi/cW*{b^±tc#t|&^-i©*5fiF$ o 

/«c*j. c©B${c^ffl^ns«iJi7c^jii«^b^tti 

©^^*>«:^7C-rSB#(ca6«^b$tl-C. 1. 0 
x 1 O'Q • cm^©Jtfitt£W*S«e&14fb^fJK: 
t£Z>. (CC-Cf^ *ffiS©' iam«:B10nm 
«T©H^*.m8*l/. g[^S7C^iS©)g^A5 1 0 n m£ 

rt/S^. ) 

[0040] S/cW^.«±fB© r^cDJgJSCc&fdUf J {c 

*x ^±s#m -< ^>*^tf{b^«±g2©^f!FS: 

K (.ftmW-l 1 -2 33262^*tOT2000 
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- 1 8 2 7 7 4^&m (Ciee;*#iT<,>5W«£fiti# 

m 4 * > zmm*>" d y >\mxs> -> -c «t 
#&±S£ii * >*^*r l, run « sMifb^t 

[004 1) 3 £{C. ±ia©f$PI^ 1 0-270 1 7 1 
^&«*»#i§2 0 0 1 -1 0 2 1 7 5^«> 1 

1 -23 3 2 6 2*f£3R-?>t$Ba2 0 0 0- 1 8 2 7 7 4 10 
-i?£$g (*Hc3fcB1$l*SS6 3 9 6 2 0 9^89*) ©ft 

rsz$>(7<om*is.A mm) mzmtox&m-rzob 
fmx$>z. &&miam%m*:-e;t!m®m(o±.K. m 
mm«.) 10-270171 2 

00 1 - 1 02 1 7 5 0>&m\ : -v>i'm>S:ffimmmx- - 
uzimm+mMmt ux ) mm or. ^tc^ga^ 1 

1-23326 2*Z2:m*><ffia2 000-182774 

(>. C©«&. M^Sf ^^©^T-aA (IMS) Jt£fi 
tlX&m-rzctV. «Efc©WtSEL5&^©[&&(C&-r 20 

2002-27365 6^9Mf #(Ci£*PCg3U-C*.&„ 
C©*§£. (©(©gffl) CC«-r-&<Dtt T^CD 

t§£i6£j&f j *«6©t&ttrttm<s5&£Jf 
mtovtt l < %t>tBafpffl*@Mm*. uxm 

[0042] &tcmz.i£. &mffimzm4-nfrt>f$im 30 

1 -25 1 06 mQM&1@§&2 001-244079 

{bL5SffiB£WTsmT-sStt{b^» ouzwt-is 

ici&m-rzmtLxBfiLLxteK t. tm&sm 4 - n 

©&t>*-;M£A£f^T*c<i*5-e$s. 3 /=>«:. s 

^Bj) Ji^JKfiSl/r. *-^?tA)l<5:bTfcJ;(>. c© 40 
t§^, I^J|Ett3 0nmJ^T<!:-r-5.©*iJf*l/<. 0. 5 
~3 0 n m©l8H£-r •£©##£ Lt>. M/S#3 0 n m 

K#«Et5Ctt, gt^£:*££K:-f *>C£«>*n6ftT 
[0043] JST-^&ttftt^ (^W^S<t^gJ) <fc U 

2&. 3 9<kW2ft. ttfkTJUs^A. mtr^s^ 
•^a. Jfifbtfy^A. ^{b^ 1 ;^ so 
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a. a-jnttfy^A. mtA>V"5^ mtA^W 

A, 3-^b-f>i^A. 5^<bT>5 L ^:>. 5 7-y{bSH; 
31. 3 7? {b1&S8£©J&«{b£!|3»«> D D Q ( S«/T J - 
y?onty». TNF ( h bnyjutu^ 
» . TCNQ (f'F7->7/'t/^$» . 4F- 
TCNQ (rl- 77WQ-f l-7i/7>' + ^i' 

AH W^b^fe <t S^-SSttf b^«J ( K-'O Mb 
^5) ©*Mbl£tt. Wt£{b^Kt*tL.TO. 0 1-1 

0 lTtMiTCfcSi K-'OhKiOKftSfl/c^H 1 - (« 

- 1 > ^<D^*i/h 3<. 1 0 fiSSrjB* * £ . ^*© K 

[0044] */c. ^326£Jl£J&a-rS13m©f±^H 
SSt*5 4. 5eV«±-C*nif. sosm^Sttfb^j 

tc*fO-C*-JuaAoIte^ti^r^4)S. ttcMic, ^ffi 
ffSH«2tcSl/fcJ:^K:, b!TI2JI"( ^K{b^B»*i-e© 

[0 0 4 5 ] *^Kfflt>S^)1c^---' ^ 

zmtm— mis.K.ux'b^L. ffl^©s^^m^aA 

@^*-^£A)§*<£ffl-rSC«i:*>-C**„ 

juaAe^-eo^ssT^cc^ffl-rsc t&XSZ. 

[0046] *^l©WtSE L^^©B£MBSra«. fie3fe 
*/c. BSH-©7'a-fex*f5II5I^')iI-rt(^# 

#B12 0 0 1 - 1 5 3 3 6 7-^WIfflS«CteCirtiSgl,/c 

■<> ? a >^Mim,mmm'&mmt^ c t k. <t o bxmb# 

R3£*iH«:5S|gU A^oW«ttf4©^fflSI!i^ : £^I^J:^ 
IT') 1 0 0%<Cilrrm ZC tifiXZ 
[0047] &tc> *^W©WtSE L^^tKfiS-T-S^ 

®&iphtohtix\,*Z'2i i to<D-fimtii 
mmmxibz. «cc. f&fsft&mzmm-rzmmt t- 

•C&Bl^b!85^©3tet5«}®*^ffl-r*tB^W. 
(Cfco-C. (K^^©{b^«5^6©»i^Sf©MB-C) 

ib^ffis&ifflfi£*> e>«rnfcifflfiS©)^*j0BR snsci*i 



(13) 

23 

mtf. w^6traTT#ftEEL/c-2t©2-y? h 

©S*©jgi2©fin£«:m*£J£#*-f*K»m&£l9:W-& 
iSfi|{c^cr)fflK:¥tf fta$#£Wf £ Wf B3#£0J£ L fc 

»rs]$-y„ (!N«2 0 0 1-142 10 

(ffSKffflf * C £ ifiX S * . 
[0 04 8] £/c. SS±{CfiS)g3*i^ro)S5r. s£ 
«W4*X£*«:fct»-cj]Q£i-f * c <t ccj: •) $MtXim 

C©j£#ttttiU*i^fl£Jj[l&L. s£gg|*3g|S©s&ettt4 
mH££iXim&Z>ZtWX%Z> 0 0 1 - 1 

53 3 6 mwmm&M) . 

[0 04 9] $/c. #$H8©*rtSE L*?t*. 6£*©W 
«EL*^£«WS:0. **ffi«*«£Cf±CHe$H*l,r 
8S?^Lrt>S©#*Sft#Sr*3j5»e>. &H3fc<4 
g*>63esmS*T©3l£^)BI|E*s^T 1 /4&g©BS 
^Sfg (Ax(2n-l)/4 l /c/cL. n = 1 . 2 . 

3 ) x&zftKm.&&nm<D¥m$m*:nz>ztifi 30 

*{4Krfp 6 Ml * -e<Dlt¥Wm-\m 1 /4&g(c 

[0050] l*>l. mm<o^m2oo 

1- 1 0 2 1 7 5<Jfi»C*ft>T. *S«^®«:^-r* 

©«^*>tt£iISJK:jIiR-ria«. Mil* 1 umfl&tc 
£T/I< LTfc|gS&mEEayil?Lftl>C£-£. MflAW 
<«c-5{c-3tit:T»Sft**JSS«{c«c»). fets (•?*•). 40 

fc. jw*»ki*. **mwB©**ww«i/4«fi 

<D«4f«M!f (Ax (2n - 1) /4. fc/cL. n= 1. 

2. 3 ) Kf^3ftrt,>Tn ft* <!:. #6 

#t-*tiEtt£{bLft<,»ai. ftfexi* h*XHK*fl 
< ft 0 . XCCttJ&BJBfts 1 / 4 j£g©Bg(SiMS ( A x 

(2n)/4. /c/cL. n=l. 2. 3 ) 

hTl»T, n9B!*t^*<ft-2)i. 7E©2&£t-*{ag© 

ft«3ea^©fiT*«aHS*afc. ae-^-c. ^mkdmi so 
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g^astw-r -5 <fc ^ ft^jg^ftoit^tt. s^t{4g* 

£3£J^m&$-C©JgJ?£8&ffiK»-r& C tlfi^l^K 
[0 05 1 ] S/dffitC. C©<fc-5ft«fcLI,>#tffiftJgJ? 

^smffi (c<DJfi^ttp®gms*ss^^s<tfts) *n 
B&Lr«tB3tt*ct#ami«. nxfnuHcia 

3fe*iMffl-C#ft«,»IS*i.ft4*s. ii>ft < <t fcB?a©+SS 

K^®me*i6itc#fi-rsii>ft< ifc-®*^ 
wgn&ftSLmmMzmvx^tiii ( c ©*§£«*> 5 
B-rspsjj&ic^is-r < fts. 

[0 05 2] $/c. T8a5SJ6flUC7j*Lfc<fc5K:. 
©SlELIfftt. Slfefc^--? h**EC>(C#|ftS#fe*; 

[0053] 

KiTi«s. *!®J8ttCft<cJ:gBD£3*i£fc©r»:ft 
t». ft is. WtSftim ^SCfmiw^g©/^^ 

rt»*. *Hi«i^ilBLfcMt-f-CRTM- 
8000 (ULVAC (B#A2Sfirffrtt) 8) L 
fc. fiflg^©na)gJ?©S>J^K:«. ^>a-ju 
(T e n c o r ) ttKP 1 0tttfiei8Mtf4fflt>A:. « 
iF©«ttfFfifiCC«. ^U- (KE1THLEY) t 
F^=i>BM-8)«Sst^ffl 
L/c. 3R^© I TO*P©&. A 1 ^Sil/t, S£j&m 
0E*0. 2 V/2^©f9^-CX7-^^tt(CEnJjnU-C. S 
)I±^l#^©»®R^m«£<ii*ail^L/c. */c. EL 

mm l/c„ 

[0054] mm® 1 (fi£*©W«E L^^-©{^S3^- 
fiifell^^T©^) H9tc^LttMHI£«*rr*SE* 
©WtSEL^T-^TieWJc^fCLrfPSSL/c. 
fil±(ctt. SWKg®S2tL-C. i"-hiiei2 0Q 

/□© i to (>( >s?$A • -r-rm<b«j. ttfliTttHx 
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1 0© (a) #J$) . *©±(C. Wffi«iffl^S-7^ 
i>4 0 (BIO© (b) ] £rtL,T*-rt^j§t±£Wir 
£a-NPD£ 1 0" t o r r TT 2 A/&oyMWM& 

xi ookomzicfsmisx. *-)i>mmm6ZBf&i, 

tc. jfcie. B5ia*-;H&iHJI©±fc:. 2fefcli7<tl,TT 
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f* («T. Al q<tB|IB-rSC<b*i&S) £. I§fel£:5fc 
Sofcfesg-C&S * v y >fiigflw CiSo a oS : C 5 4 5 T 

( K O D A KtiM) ) £ . C ©^fem* 1 1 SS%©iS 
K£fc*<£5{c§*©3£#jl&£llilgl,-C4 0 0 A©» 
ZdaSMLtc. Bufa2fc£H7©i:tC. (C 

s) *SK-f>^nfcimi8iLt, 20 

[1t8] 




X-m2ti2>'*v?-7aJ>£&m*i''5J* (Cs)^ 

ooa©ji statute,, ^c«c. ^EfismS5iL-r^S 
fiXJ^ffl^B|vx^4 1 (0 1 0© (c) mm) ZftLX 30 

a i zmmmm. 1 o a/#-c 1000 Aomztcmmu 
tc. cvxmicz^xmimmit. wto. 2 cm. m 

0. 2 cm©jE#0t£<t&.& (01 0© (d) #88) . 
ienfc^KJIKtX^i' f-JU£01 6K^t. C©W 

&e L^(c*jt,»r. i©gmg-c*-5 1 Totmmmm 

?*5AI i©K«:. fij&HEE^EflJJlJO-C. IfeftH (A 
1 q : C 5 4 5 T©&SSfJl) *>6©i&fe2£)fc©lg#14 
ZmmLtc. 02 1 . 02 2RCX02 3(p©0:/a-, h 
tt. ^tx-eft. CCDfT (SiStWl ) OUJS. (cd/m 

') (v) mmm& (mA/ci 1 ) 40 

(V) #14. nffiShm (cd/A) -Hffiggg (mA/ 
cm') i^^T&S. $/c. C©^T©^3feg3 

«}^JE«2. 2VT*ofc. 

[0055] Sii^2 (e£*©Wt8E LSH^©fPS3t*|- 

3^©wt5E L&ttmmm 1 <ti^i$ecTia©<fc5 (cut 
■t. ^- H6tX2 0Q/o©i to <-r>s^A --rr 

n-FSnTC^ (01 0© (a) #M) . -€-©±CCW SO 
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»D«iivx^4 0 (0 1 0© (b ) D Sr/ror 

^-^^tt^W-r-S^tP-NPB^rl O-'torr 
TT. 2A/#©^iIS-C8 0 0A©Jl$K:fi£ML 

@©±(C. &#JS 1 0 t UTTIBsS : 
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r«3n5^fo-DPVB i £. 2A/#©»l*£g 
X4 0 0A<DB$KLI$mLtc. ;X«C. 1916^5^® 10© 

itcsitw i £ isj®{c . &jh f - 1- > ysT-aA® 1 1 

tb-Cl : 1 £fc££-5ic&>»©s£S2g£IBgb-C2 0 
0A©J13K:fi£KO/c. ;X(c. ^Smg5 <t Lt^fiS 

mm&m-?z.i> 4 1 (01 o© (c) #so s^lta 

1 *IflS 1 0 A/&X 10 0 0 A©JSE3i£»Lfc. 
C©IfgCC<£oT#fe£«|ig5tti«0. 2cm. $0. 2c 
m©JE*0tt£^* (01 0© (d) #J80 . tie»hfc 
(«!£0«2) (O&ftX^P 7©*ig!(C^ 

Lfc„ c©wt5EL^T-«:fci»r. mmmmx&zn 
ottmmmxibZA 1 <b©ra«:. aij^tEE^awni/ 

r. ^6110 UfB-DPVBi))(pe.OfM36 
©s£1#14«:aW>£Lfc. 02 4. 02 5&D>'02 6*©0 

h«. -en-en. c©^ (g*gt«J2) ©sis 
(cd/m') -mm (v) #14. misses (mA/c 

m' ) -HE (V) #14. S»$(cd/A) -«SSe 
ffig (mA/cm') *7n-ry7 7"C*-5„ C©5fiT© 

[0056] SiSL{*l3 (e£3S©W®E L^©1fl?CT- 

^fe^Tfe^T©^) m \2<<c?fsutdmmmm*m?z>®. 

#©W& E L3t^-£g*£0iJ 1 t PHiCCTfE© i 5 K. L X 

emote. //7^iti±(c«. mmmmmm2ti, 

X. hJ6!S2 0Q/n©I TO (^>y<5A • Tf 
Kfk«). AISTttKX /< 9 f ^#n a n) *i§f^N - f - > tc 
=i-h$tl-Ct^ (01 0© (a) #B?0 . -€-©±(CW 

mmsmm&m-??. 5 4 0 C01 o© (b) ] */r-or 

*-^2ltt«:WrSa-NPD«rl 0-6 t o r rT 
-C. 2A/#©^»2Sr7 0 0 A©i?3«:^br. 

1 2&Bl$ l Ltc. ^tK. H?ia*-jnai*a 
©±{C. 1 3 t LXA 1 q <t. ^fe^^TfefeiS 

t*5DCJTB (KODAKttH) «r. C©^fe^ 
*s 1 Sfi%©jgS£ U s J: ^ «:§ * ©8i©jIg£sSS 0 
•c4 0 0A©ji3{cfiS)gbfc„ yctc. mfia^^l3± 

{cSfg^ 1 £|g««c. ^ F— e>ym^aEA® 1 4 £ 
LX. ffU'i^t&m-bi/'VJ* (Cs) *^Utk 

ti : i tt£z>j:^< l c&>;<Dmmmmz&&Lx2o o 
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1 C0 1 0© (c) #83) i 
£^*£g 1 0 A/&X 1 0 0 0 A©JlS^.#l/fc. C 
(DJLmicX^Xl&cmmimo. 2cm, |0. 2cm 

OiEXBVittjiZ, m 1 0© (d) #md . f#?>nfc^ 

(S*£093) ©HftX^f-Jb^l Hcim-Cm 
?. C©W«EL^CC*$t»r. PI6m&C&*> I TO 

#£*J1 (A 1 q : DC J TB©£*£gfia> A>€>©i8ife& 

yt<»iffimzm7g.Ltc. 024. 02 sro^ 6(f© to 

+ :/n-, Hi. -Hrefi. c©^F- <S*iCT3) ©»g 
(cd/ii') -«E (V) *$tt. HSIcfSg (raA/c 
m 1 ) -«E (V) ftft. mmhm (cd/A) -Hifc 
(mA/ca 1 ) ^Ty^T&S. C©^T© 
^P3^mJI«2. 2Vt*- 3 fc. 

c o o 5 7 ] mmw i (^ie*feji# v, o 5 ( 5 mt'< 

0 1 3{C^TS@rej££W-rS*2S93©W&E Lg!^* 
Kit-rS. S«t^l i|^i;)e#-C. C01O©(a)3 
tc^bfc^r^f->{C3- h Start,** I TO_BtW 20 
8fflM^i^J/4 0 (0 1 0© (b ) D 

T. Ifcfc^-* h3 - l£fiflgl,/<:. -Tftto^. a-N 
PD4600A, Alq:C545T=100: 1©JI 
4400A. Ay^ya^^Hzi/'iA^s)© 
il£-JI£2 0 0 AOimZlcffi-X&MLtc. b?I3^ 
gK-f>i/g©±{cmiSf^)14- liL/-C. v,o, 
(sgsfb-^^A) 4. J&^&K2A/#.-Cl 00 A 

©ji3(cfi£BLfc. co&ns&tambmi&mfmm&m 

•?Zt>4 0 CHI 0© (b) J ZftLXtitmutc. X 

(c. m^imm^m 7x^40 c@io© (b) d © 30 
g*. B?^©xg*fe5-ffiig0iior^^-f F 3 

- 2 £l&Kl//c. a-NPD4600A, A 

1 q : C5 45T= 100:1 (MBit) ©J1&4 0 0 

a. Ay^yn^>iiiti")A (cs ) om&mz 

20 0A©/?;*K:. HS^JgL/c. MK, P£®^@5 

toxmmf$mm&m-?x{>4 1 (no© (c) ) * 

/J-L-C. A 1 £&#Sgl 0A/#T1 0 0 OA©J¥i* 
tCltO, [010© (d) ) KSt/c^$->*Wt 

0. 2cm, iO. 2 cmOysEljjmKttji^tc. C©W 40 
iEL^fCfcUT. ^gmg-C*-5 I TOi^g^S 
-t?**A 1 £©(g«:. iffijSS1iEE£E|«jnt/-C, &#Jf (A 

1 q : C 5 4 5 T<D*mmm) ^e>©^fe^3t©^tt14 
SrSJjELfc. 02 1 . 02 2&O ; 02 3^<OU^U v Y 

w^n-en. c©^* mim 1 ) ©»s (cd/ 

m') -mff (V) m«Efg« (mA/cm») -S3 
S(V)#tt. ^JEft^(cd/A) -mtSSffiS (mA 

/cm') fcTST^^-c**. c©^T<D^feeg>&m 

)E«4. 4V"C&«5. gigm ©3I^©*> jt ^i^fg© 
lEift^-fc. C ©«{c^t6^- - h *s«gStr2fe£H(c «fc 50 
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&?mm a*. 2<§ia<{cA*<isj±ufc 0 c©^ 

(*&0!li) «. BHffr**-:?** (v 2 o s ) £*-;u 

fSitt^mST'J-^iXt^, a-NPDi 
©#flffl -cKf fcS5cJSlt.ee J: * *SB£«itSf*a«£fiS 1/ r 
(V.Or + a-NPD') <t^e>n. 5Kffc^^- 
iP>5A (V,0,> Jf £a-NPDjl©Wffi#fS(i??££Jf 

01 6<cm&xfn-r. mt^* h^nmtzt. m 

mm KDX^ir bJltmZ— WcLtcHK *~t* hJUD^ 

mmmmmi ttmisx&:?itt<rj:^tc. c*a«. 2 

- ^^©^Tfc^g-CJSWSn. ^©^g-C©JSS*3t; 
<fc. fi«g«#|Sj(cft«3ft/c26*£©{ifflait2t*-^ 
bfc/cit)©, ^^fCi-Si^^^ni. 

[0058] *S60«2 (ii^£ji*<*r«'iai©#*>e>tii 

c©nisw-c«. 01 4tc^-rs)a«j&5rwrs*^ 
©w«EL^*s3i&rs. mmmi tmmmic, 

C0 1 0© (a) 3 (C^L/c§f^^'4»->tC3- 
XK>Z> I TO±{CWI5WI^^/S-7^i'4 0 C01 0 
© (b) D £/M,T. ^fe^-^ h3- l*fiH®l/fc. 
T^C*>%. a-NPD£700A. (Alq:C545 
T= 1 0 0 : 1 ) ©JI£4 0 OA. V f 70 -f 
g-b>">A (C s ) ©il£JI£2 0 0 A©HS«:)a^fiS 

li/fc. ^fc. f^esjiK-b->^jf©±ccm)tis£jf 

4- lilt. TIBS;: 
[{tl 0] 

F F 




■C* 3 n 5 4 F - T C N Q £f£lgiSft 1 A /#"C 2 0 A 
(OmZlCfiL&btc. A^X. 2-TNATA K — 

tc. c<Dm^B^Mi>mmm0mm^iM-7^i' 4:0 m 

1 0© (b) J ZftLXf&mutc. ^{C. 
^Sv^i;40 (0 1 0© (b) D ©*S. B?j£©IH 

tm, «-NPD4700A, (Alq:C545 
T= 1 0 0 : 1 ) ©@£4 0 OA. ;<V ^^a^>^# 
S42i"i7A (Cs) ©g^I42 0 0A©JI3(C. J®;* 

X^4 1 C01 0© (c) ) «r/M/r. A 1 £^itK 
1 0A/»T?1 0 0 0 A©J1S(C^#L. C01O© 
(d) ) {CTnL/o^-^^Wr^WSEL^^f 

tc. waM^r,xmm(mtmo. 2cm. ^o. 2 
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gmffi-c** I TO£f$Mw&xg>z>A l toyfflic. a 
mmEEZWMb-C. (A 1 q : C5 4 5T©*I 

mm) frb^&mftommkzffl&Ltc. 02 1. 0 

(Slife092) <DB& (cd/m 1 ) -HE (V) 

(mA/cm') -11E (V) ^tt. mfcafcg 
(cd/A) -iSffigfmA/cm^SSti'?? 
T*£„ C©3^F (*56ffi2) tt. B?j£©JWX®ffc£ 

Ureas 4 F - T C n Q<t *-jt>f&j§ttT ■) -a>t 5 > 10 

*H=-ea 52-TNATA ©MWtS^TP^r m^ttg 
<*£ffa&bTI,»S<!:#S.£>ft&©-e (4F-TCNQ" 
+ 2 -TNATA') . 4 F -TCNQli 2 -TNA 

COfT-t(JSS= 3 0c d/m' (HijfESgK= 0 . 1 
2mA/cm') m&fr*>Wi*tc'mm)jmMT&-iX L 
*-3/c*i. ®£ffiK#0. 1 mA/cm'fieyilT©® 
H-C*tl«. «iUmfife^-C2 5. 6 cd/A<h(,>5. 
ffefta- v hUfi 1 <I©St*5!W«iE L3PH^e(ij£/£*pJ 
t6fcffil>WSe>tt. ^®&©*rfcf»5f££l§©0fiX*ioJ 20 
grcaSCtA^ti/c. 

C0 05 9]^JSW3 (2ffl©2fcft:x^-, h©#fc)fcX^ 

©W&E Lsg^&S2i§f S„ gigflltlaHifc^xgS 
1±{CB. SSl^lS2ibt. £/-hiE£i2 0Q/ 

□© i to (-r >y^A • -rratHi. ftismtssx^ 
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m®mnmm&.m-?*2At0 C01 o© (b> ) 30 
r*--»i-^^H4*wrSmifeco^fo-NPB (cov 
I ONttSi) SlO-'tor rK, 2 A/#©2£Sjt 
gT8 0 0 AWJPStCJjH^bT. %3c3~~ y h 3 - 1 <D 

*-juiftji)a*Biffii//c. ;wc. wria*-;i'«H2i)i©± 

fC. i%Mc^-^ H3- l<Dimft%mtLXwm<DZV 
O-DPVBi (COV [ ONttS?) 2A/&OM 

-<><t#JS-fe^^A (Cs) ©il^Jg£2 0 0A©JSE;* 

liu-r. v 2 o, (sKft^y-jA) £. eagjig:2 40 

A/&T1 0 0 AOJS^tCJSJ&L/c £©Hffi&£JSk 
M*»SBNUll£J|7:*»4 0 C01 0© (b) J 

•oast*:, awe. njti-v h 3-2©* -^tasya 

tit. &igt*J3£l6lt;< a-NPD*7 0 0A©J?3 
*fjteft*4DCJTB (KODAKttK) £. C 

©atftfegsa* i aa%<oisai % s j: 5 «c§ * o&va, 

J££H&LT4OOA0J*3(CtiEjRLfc. S6CC. gig 
Wi^DO-tV^P-fVi^lg-k^A (Cs) (OS 
^l*2 0 0AOf$MWc. *&tc. ^g«g5 50 
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